Environmental Assessment January 15, 2002
Redoubt Shoal Unit Development Project

4.0 ENVIRONMENTAL CONSEQUENCES
AND MITIGATION MEASURES

4.1 INTRODUCTION

This section addresses potential environmental consequences for each of the project alternatives identified
in Section 2. Four phases of project activities have been identified: construction; normal operations;
closure; and accidents and/or natural disasters. Potential environmental impacts associated with
construction, normal operations, and accidents (including oil spills) are specifically addressed in this EA.

Each subsection includes a discussion of potential environmental consequences associated with the
proposed project and alternatives, along with a discussion of cumulative impacts and mitigation measures.
Project activities during each phase are described below.

4.1.1 Construction

For the proposed project, the construction phase includes the conversion of the Osprey Platform from
exploratory to production operations, construction of underwater and onshore pipelines, and construction
of a new onshore production facility near Kustatan. Conversion of the Osprey Platform includes the
installation of production equipment on the platform. Construction of the 1.8-mile underwater pipelines
and utilities will be conducted using the pipe pull method. The pipelines will be buried near the shore and
will be brought onshore by trenching and cutting through the bluff. The technical feasibility of placing
the pipeline through an augured hole adjacent to the beach bluff (rather than trenching and cutting
through the bluff) is currently being evaluated. Onshore pipelines and an access road will be constructed
from the bluff about 1.8 miles through an area containing wetlands and archaeological resources to an
onshore production facility. The proposed onshore facility will be located on property owned by Forest
Oil.

Under Alternative 2, a 3.3-mile underwater pipeline would be installed using the lay barge method. The
pipeline would come onshore near the proposed production facility. Under Alternative 3, a 10.5-mile
underwater pipeline would be installed using the lay barge method. A 0.1-mile onshore pipeline would
be constructed near the Trading Bay production facility. The Kustatan Production Facility would not be
constructed. Under Alternative 4, no construction would occur. The Osprey Platform would be floated
away to another location; existing exploratory wells would be sealed and abandoned.

Potential construction impacts specific to each impact area are discussed in Sections 4.2 through 4.16.
4.1.2 Normal Operations

Impacts during normal production operations include those related to permitted discharges from the
Osprey Platform, as well as ongoing and routine air emissions and noise from the platform (Alternatives
1, 2, and 3) and the Kustatan Production Facility (Alternatives 1 and 2). Under Alternative 4, no

production operations would occur. Potential impacts during normal operations specific to each impact
area are discussed in Sections 4.2 through 4.16.
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4.1.3 Closure

Closure activities include removal of the Osprey Platform, abandonment of pipelines, and
closure/reclamation of the production facility. Potential environmental impacts associated with closure
activities are not specifically addressed in this EA. Appropriate environmental review will be conducted
in the future when a site-specific closure plan is submitted.

4.1.4 Accidents and Natural Disasters

The most significant potential environmental impacts associated with accidents and natural disasters
result from releases of oil and gas to the water, land, and air. Oil spills can result from pipeline leaks
and/or pipe failure (both onshore and in Cook Inlet), accidents on the Osprey Platform, accidents related
to the onshore production facility, and other causes such as collisions with vessels. Natural disasters
include earthquakes and volcanism; however, environmental impacts related to natural disasters would
result primarily from releases of oil and gas. Releases of diesel fuel and other potentially toxic materials
could also occur.

There have been no reported failures (i.e., leaks or ruptures) at any of the onshore pipelines in Cook Inlet
(Belmar 1993). However, a number of failures of the Cook Inlet underwater pipelines have occurred.
Pipeline failures have been caused by current-induced vibration (e.g., vortex shedding), riser failures,
pipeline rubbing, damage from ice scour, and minor flange leaks. All 15 reported pipeline failures due to
current-induced vibration occurred on unsupported pipeline spans of about 100 feet or more (Belmar
1993). The pipeline design criteria for the proposed project specify maximum allowable spans of 26 feet
to minimize the potential for current-induced vibration failures. A number of pipeline riser failures due to
external corrosion have occurred in Cook Inlet. At least one pipeline failure occurred due to rubbing of
the pipeline on an exposed rock. Internal and external monitoring, as well as a SCADA monitoring and
control system, will be utilized on the proposed project to minimize the potential for these types of
failures. Unburied pipelines on the west side of Cook Inlet have occasionally been damaged by ice floes
(Belmar 1993). Burial of the proposed pipelines in the intertidal area will minimize potential ice damage.

Pipeline damage from anchors in Cook Inlet would normally occur in areas of large vessel traffic,
particularly in the immediate vicinity of major port facilities where anchoring is sometimes required for
maneuvering or for holding while awaiting dock space. The proposed pipelines are not located in either a
normal large vessel traffic lane or in the vicinity of a major port facility. The normal shipping lanes for
large vessel traffic would be in the main channel of Cook Inlet located east of the Osprey Platform; larger
vessels operating in the Inlet would avoid the shallower water depths in the general pipeline area.

Potential spills and leaks from operations onboard the Osprey Platform could include a diesel tank
rupture, a production well blowout, or minor spills associated with resupply operations by support
vessels. Spills and leaks could also occur at the Kustatan Production Facility. Potential spill sources
include oil and produced water tank ruptures as well as pipeline failures.

Major spill sources and potential volumes are identified in Table 4-1 for the proposed project. Smaller
spills are much more likely and could have volumes ranging from a few gallons to 1000 barrels.

Although the Osprey Platform is not in the Alaska Outer Continental Shelf (OCS), OCS statistics on oil
spills were evaluated as the operations are similar (NCG 2001). During exploration in OCS waters from
1982 to 1991, 52 exploration wells were drilled with five spills greater than one barrel; the total spillage
from these events was 45 barrels (MMS 1996b). From these data, MMS determined a spill rate of 11
spills per 100 exploratory wells with an average spill size of 9 barrels.
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Spills would probably be more frequent during production operations, but the spill size would likely be
small (MMS 1996b). Between 1971 and 1980, the spill rate for Cook Inlet was 265 spills per billion
barrels produced and transported. The average size of these spills was 4.4 barrels, and none of the spills
was greater than 1,000 barrels (MMS 1996b).

In OCS producing areas between 1970 and 1992, there were 1,812 spills in the range of one to less than
50 barrels while producing 7.7 billion barrels of crude oil and condensate. This equates to a spill rate for
these smaller spills (1 to <50 barrels) of 234 spills per billion barrels produced with an average spill size
of 5 barrels (MMS 1996b). In OCS producing areas from 1964 to 1992, the offshore-oil industry spilled
14,000 barrels in 88 spills in the range of 50 to less than 1,000 barrels while producing 8.96 billion barrels
of crude oil and condensate (MMS 1996b). This equates to a spill rate of 9.8 spills (in the 50 to <1,000-
barrel range) per billion barrels produced with an average spill size of 160 barrels (MMS 1996b). For
spills greater than 1,000 barrels, the average spill rates for platforms were 0.60 spills per billion barrels
produced, and for pipelines were 0.67 spills per billion barrels produced (MMS 1996b). The average spill
sizes for platform and pipeline spills were 18,000 and 22,000 barrels, respectively.

Although the exact oil reserves for the Redoubt Shoal Unit Development Project are not known, Forest
Oil estimates it is between 25 and 50 million barrels (NCG 2001). Table 4-2 summarizes the potential oil
spill risk for the proposed project based on the above MMS statistics.

Additional statistics are also available from an industry-sponsored risk assessment for Cook Inlet
operations (PLG 1990). Spill rates from various activities were developed; extrapolating these spill rates
over a conservative project life of 30 years leads to the following predictions for the proposed project
(NCG 2001):

e Platform spills > 50 barrels: 0.42 spills
e Underwater pipeline rupture/leak: 0.039 spills
e  Onshore pipeline rupture/leak: 0.14 spills

These estimates are consistent with the oil spill potential for the proposed project calculated from MMS
statistics (Table 4-2). Based on a conservative estimate of a 30-year project duration, 0.087 spills are
predicted for the underwater pipeline under Alternative 2 (offshore pipeline to Kustatan) and 0.27 spills
are predicted for the underwater pipeline under Alternative 3 (offshore pipeline to Trading Bay), based on
statistics presented by PLG (1990). For the onshore pipeline, 0.1 spills and 0.028 spills are predicted for
Alternatives 2 and 3, respectively, over a 30-year project life (NCG 2001).

Potential impacts related to oil and gas spills specific to each impact area are discussed in Sections 4.2
through 4.16.

4.1.5 Cumulative Impacts

Oil and gas exploration and development projects have been conducted in the Cook Inlet area since the
late-1950s onshore and since the mid-1960s offshore. At present, there are 14 offshore oil and gas
production platforms and over 500 miles of underwater pipeline in the upper Cook Inlet and associated
onshore facilities along the shores of the inlet. There is also associated marine transport of both crude oil
and refined products within the inlet waters. In general these operations have been declining over the past
several decades with the reduced oil production in the Cook Inlet area.

The proposed activities would include operation of one additional offshore production platform,
placement of about 7 additional miles of underwater pipeline (3 pipelines) and construction of one
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additional onshore production facility. Within the context of existing regional conditions, these would be
neither unusual nor add significantly to potential cumulative effects from oil and gas operations in the
Cook Inlet area. Activities from the project may tend to slightly offset effects of reduced oil production
in the region by providing direct and indirect employment opportunities to local communities.

Potential cumulative impacts specific to each impact area are discussed in Sections 4.2 through 4.16.

4.1.5.1 Environmental Impacts from the Oil and Gas Industry

During the four decades that oil and gas operations have been conducted in the Cook Inlet area, oil spills
and other releases have occurred. A number of area-wide studies have been conducted to assess possible
cumulative impacts from oil and gas operations in the Cook Inlet area.

A recent study was conducted by the Cook Inlet Regional Citizens Advisory Group (CIRCAC).
CIRCAC, a citizen’s oversight council for oil industry operations in the Cook Inlet region, was
established according to Section 5002 of the Oil Pollution Act of 1990. One of the CIRCAC mandates is
to conduct monitoring to assess environmental impacts of oil industry operations in Cook Inlet. To this
end, CIRCAC initiated an environmental monitoring program that has been conducted annually since
1994. The program generally includes monitoring of hydrocarbon concentrations in marine sediments,
the water column, and in marine organisms to assess the general health of Cook Inlet. CIRCAC’s most
recent report (Lees et al. 1999) lists the following conclusions:

Sediment Hydrocarbon Levels:

e Sediment samples had extremely low levels of polynuclear aromatic hydrocarbons (PAHs).

e The sources of hydrocarbons were varied and mixed, but could not be directly attributed to Cook
Inlet oil and gas development operations.

e There was no evidence of the Exxon Valdez Oil Spill (EVOS) or Alaska North Slope (ANS) oil
observed in any of the subtidal sediments in the Cook Inlet area.

e Sediments did not contain concentrations of hydrocarbons which would cause mortality or
sublethal effects to organisms.
Marine Organism Tissue Hydrocarbon Burdens:
e Subtidal organisms living in the region exhibited no indication of accumulation or exposure to
high levels of hydrocarbons from Cook Inlet oil and gas activities.
¢ In a few instances, minimal exposure of intertidal organisms was indicated:

1. Extremely weathered EVOS residues plus fresh diesel were encountered in mussels at one
site in Shelikof Strait.

2. Mixtures of diesel and very low-level combustion-derived (pyrogenic) hydrocarbons were
noted in tissues of Macoma balthica from Tuxedni Bay.

3. Fresh oil seep signals (from natural sources) were possibly observed in tissues of Macoma
balthica from Chinitna Bay.
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Water Column Hydrocarbons:

e Deployment of caged mussels near produced water discharge outfalls generally failed to show
any evidence of PAH accumulation, although this could have been due to extreme stress in the
deployed mussels due to high suspended-particulate loads or other environmental factors.

e Evidence of a produced water PAH signal was observed in the Trading Bay area, and what was
presumably a weathered diesel signal was observed in Kachemak Bay.

Hydrocarbon Sources:

e Subtidal coal outcrops or river-borne particulate coal from terrestrial sources may contribute
significant levels of PAH to the sediments throughout the region.

e Total naphthalenes/total PAH ratios tend to increase with sand-sized particulates suggesting a
particulate coal-derived source for much of the PAH observed in the sediments.

e Samples from the Kenai River show a PAH signature similar to samples from other areas of the
inlet. These upriver samples from terrestrial sources most likely represent erosion of coal
deposits in the watershed area.

e Very few of the low-level PAH signatures for either sediments or tissues could be directly tied to
specific sources; the samples suggested either undocumented sources or mixtures from multiple
sources.

Lees et al. (1999) concluded, based on the overwhelming weight of evidence, that hydrocarbon
contamination or effects related to hydrocarbon exposure are either lacking or, if observed, occur at levels
very near the detection limits. Observations indicated no evidence of contamination from oil activities in
Cook Inlet or effects that could be related to hydrocarbon concentrations in the sediment. The only
methodology that exhibited a relevant response was placement of arrays of organisms near a produced
water discharge in Trading Bay. Other approaches exhibited responses to environmental factors, but did
not exhibit a significant correlation with petroleum hydrocarbons (e.g., effects associated with oil and gas
operations in Cook Inlet).

4.1.5.2 Other Projects That Could Contribute to Cumulative Impacts

A number of other projects are currently in various stages of planning and/or development in the Cook
Inlet region. These are listed on Table 4-3 and their locations shown on Figure 4-1. Projects that are
currently proposed or recently completed that are within the immediate project area (i.e., within a 10-mile
radius of the proposed project) include:

Forest Oil’s Tomcat Onshore Exploration Drilling Project. The Tomcat Exploration Drilling Project
included the construction of an access road between the West Forelands #1 site and a drilling location in
the general vicinity of the proposed onshore production facility near Kustatan. The access road was built
during the summer of 2000, and subsequent drilling activities were conducted in the fall of 2000. Based
on the recently-completed drilling activities, commercial reserves were not identified and therefore
further development of the Tomcat Project will not occur.

The proposed project will use the existing concrete pad for construction of the Kustatan Production
Facility, and will use the access road for the Tomcat Exploration Drilling Project. Pipelines will be
placed alongside the access road. The existing drilling site and other infrastructure developed as part of
the Tomcat Project will be used for the proposed project to the extent possible. This includes conversion
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of the existing Tomcat exploration well to a deep groundwater well to provide makeup water for pressure
maintenance in the Redoubt Shoal Unit.

Two pipelines are planned between the onshore production facility and the Trading Bay Production
Facility:

e One 6-inch pipeline to carry natural gas from the onshore production facility to the Trading Bay
Production Facility. The pipeline would tie into an existing natural gas pipeline between the
West Forelands #1 site and the West McArthur River Unit. The use of an existing gas pipeline
between West McArthur River Unit and the Trading Bay Production Facility is currently being
evaluated (NCG 2001). An estimated 2.1 million standard cubic feet per day of dry natural gas
will be transported at 300 psig and 100°F. The West McArthur River Unit may use some of the
natural gas.

e One 8-inch pipeline to carry crude oil from the onshore production facility to the Cook Inlet Pipe
Line Company oil pipeline system located at the Trading Bay Production Facility. An estimated
25 thousand barrels per day of oil will be transported at approximately 450 psig.

The pipelines will be placed in a trench adjacent to the existing access road between the proposed onshore
production facility and the West McArthur River Unit and next to existing pipelines between the West
McArthur River Unit and the Trading Bay Production Facility. The line will have a nominal depth of
burial of 3 feet. Appropriate bedding materials will be placed to reduce the potential for damage to the
pipe. The pipeline locations were included in the original Corps of Engineers submittal for the
road/pipeline route to the Tomcat exploratory well location.

UNOCAL?’s Cross Inlet Oil Pipeline. A cross-inlet oil pipeline has been examined at least once in the
past, and was determined to be uneconomical. UNOCAL’s current project is still in the
conceptual/economic evaluation stage, and preliminary information suggests there is limited support for
the project. Chances that this project will proceed are considered low (i.e., less than 50 percent; NCG
2001).

ARCO’s Alaska North Slope LNG Project. The Alaska North Slope LNG Project includes construction
of a natural gas pipeline to either Nikiski (Cook Inlet area) or to Anderson Bay (Port Valdez/Prince
William Sound area). Similar gas pipeline projects have been proposed numerous times in the past, and
all have been found to either be uneconomic or lack gas markets. Chances that this project will proceed
with a terminal at Nikiski is considered low (i.e., less than 50 percent; NCG 2001).

Other Projects in the Cook Inlet Area. The following projects in the Cook Inlet area are believed to have
a high likelihood of occurring within the foreseeable future (or are currently in progress):

Marathon’s Wolf Lake Gas Project

Anadarko/Phillip’s Lone Creek Gas Project

Matanuska-Susitna Borough’s Point Mackenzie Port Development
Corps of Engineer’s Knik Arm Dredging Project

Both the Wolf Lake and Lone Creek projects involve production of onshore gas reserves. As they are
both onshore gas projects located more than 10 miles from the proposed project, cumulative impacts from
these projects is considered unlikely.
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The Knik Arm Dredging Project and the Point Mackenzie Port Development are ongoing projects; major
construction activities were scheduled to be completed in 2000. Both projects are located in the Knik Arm
area, some 60 to 70 miles from the proposed project location. As such, cumulative impacts from these
two projects are not anticipated.

The remaining Cook Inlet area projects listed on Table 4-1 are either distant from the proposed project
location, have an undefined scope, and/or are believed unlikely to proceed at least within the near future
(next 5 years).

4.2 GEOLOGY AND SOILS

Potential environmental impacts associated with geology and soils include: offshore sediment disturbance
during pipeline placement; onshore terrain disturbance during construction of the onshore pipeline and
production facility; gravel requirements for construction of the access road; and geologic hazards that
could cause an oil or gas spill. Sections 4.2.1 through 4.2.3 describe potential impacts associated with the
proposed project; potential impacts of Alternatives 2, 3, and 4 are described in Section 4.2.4. Cumulative
impacts and applicable mitigation measures are identified in Sections 4.2.5 and 4.2.6, respectively.

4.2.1 Impacts During Construction
Potential construction impacts related to geology and soils include nearshore and offshore sediment
disturbance during pipeline placement, onshore terrain disturbance during construction of the onshore

pipeline and production facility, and use of gravel resources for construction of the access road.

4.2.1.1 Nearshore Sediment Disturbance

The proposed project assumes that the nearshore pipeline will be placed by trenching through the
intertidal/shallow subtidal area. The pipe trench will be constructed from a 150-foot barge using either a
backhoe or clamshell, with a production rate of approximately 10 cubic yards per minute. Calculations
made by Forest Oil (NCG 2001) indicate that while the trench is being constructed, it will remove
seafloor sediments at a rate of about 4.5 ft*/sec (10 yd*/min). The total area or volume of nearshore
sediment disturbance is not known, but impacts are likely to be short-term and minor. Increased turbidity
is likely to result from trenching operations. Impacts on water quality associated with turbidity during
construction are discussed in Section 4.5, Marine Water Quality.

An alternate method for nearshore pipeline placement is auguring through the intertidal/shallow subtidal
area. Augering would be conducted from the top of the bluff, and therefore impacts on nearshore
sediments would be avoided. An engineering evaluation of whether augering is a technically viable
option has not been completed by Forest Oil (NCG 2001).

4.2.1.2 Offshore Sediment Disturbance

The underwater pipeline can be placed using pipe pulling operations or a lay barge. Common offshore
pipe pulling operations include assembly of the pipeline onshore and pulling the pipeline out to the
platform. As sections of the line are welded and inspected, the pipeline is pulled towards the platform
through the use of a temporary winch system at the platform. A barge may be required at the platform
location to assist with pulling operations. In shallower water, pipelines may be placed in trenches
constructed using backhoes or clamshells. The proposed project does not include burial of offshore
portions of the pipeline, but does include burial of the shore approach using either track or barge-mounted
backhoes to a water depth of -10 feet MLLW.
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The pipe pull method is viable only for the proposed project. Impacts associated with pipe pull
operations would include bottom disturbances due to the effects of the pull cables and pipelines
physically being dragged on the seafloor. Estimated impacts from this operation would be limited to a
seafloor corridor about 50 feet wide, for a total disturbed seafloor area of about 10 to 12 acres. Increased
turbidity could also occur near the seafloor. The duration of disturbance using this method is expected to
be on the order of several days (Amundsen 2000b). Overall, these effects would be short-term and minor.

The pipe lay barge methods is viable for the proposed project, and is the only technically feasible means
to construct either Alternative 2 or 3. Impacts associated with use of a pipe lay barge would include
physical disturbances to the seafloor resulting from dragging a stinger (frame structure that guides the
lines from the lay barge to the seafloor) across the seafloor, and from placement and setting of the large
anchors necessary to position the lay barge. It is estimated that eight anchors would be required on the
barge (Amundsen 2000b). Anchors would be periodically repositioned as the barge moves offshore, and
actual seafloor disturbance would result as the anchor cables are pre-tensioned. Seafloor impacts would
likely not cover a larger area per unit distance than the pipe pull method, but effects would be spread out
over a corridor possibly 1,000 to 2,000 feet wide (primarily due to anchoring). Increased turbidity could
also occur near the seafloor. The duration of disturbances using this method is expected to be about one
week (Amundsen 2000b). Associated impacts to the marine environment are expected to be both short-
term, as recolonization of the disturbed substrate would rapidly occur.

4.2.1.3 Onshore Terrain Disturbances

Terrain disturbances will result from construction of an access road and pipelines through 1.8 miles of
undisturbed area from the bluff at the West Foreland to the proposed Kustatan Production Facility.
Potential impacts are primarily on wetlands and terrestrial habitat and are discussed in Section 4.9
(Terrestrial Biological Resources).

4.2.1.4 Gravel Resources Required

Approximately 29,000 cubic yards of gravel will be required to construct the proposed production pad,
and 7,000 cubic yards will be required to construct the 1.8-mile access road between the Kustatan
Production Facility and the tip of the West Foreland. Gravel resources have tentatively been identified by
Forest Oil on Native-owned land near the general area (NCG 2001). Some positive benefits will accrue to
the Native landowners from the sale of gravel, and any adverse impacts are expected to be minor.

4.2.2 Impacts During Normal Operations

No potential environmental impacts related to geology and soils due to normal operations have been
identified.

4.2.3 Accidents and Natural Disasters

Potential impacts related to accidents and natural disasters include damage during seismic events,
volcanic eruptions, and other geological hazards.

The proposed project lies within a region of high seismic activity; however, there are no known active
faults located at any of the onshore or underwater facilities or pipelines. The Osprey Platform is designed
to withstand anticipated API Zone 4 earthquake loadings (NCG 2001). The proposed new pipelines will
also be designed to meet or exceed stringent seismic design criteria for the region. Subsequently,
potential impacts from seismic activity are considered to be negligible, given current design technology.
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Volcanoes may occur some time during the 20-year life of the proposed project. Eruptions and ash
clouds normally would require the platform and production facilities to shut down operations while this
condition exists. Ash falls are not considered a major danger; however, the abrasive and corrosive effects
could be a nuisance to oil and gas operations (Hampton 1982). In addition, lava flows, pyroclastic, or
debris flows should be considered a potential hazard to any coastal facilities located near an active
volcano (MMS 1995).

Other geological hazards that can pose engineering challenges to facilities and pipelines include
liquefaction, landslides, debris flow, rock falls, or other forms of soil instability. These conditions are not
known to occur in the project area. As such, these factors would result in no impacts.

High currents in Cook Inlet may result in the formation of wave-like bottom features, which are
somewhat mobile and could create long spans of unsupported pipe and therefore increase the risk of
pipeline failure. Impacts related to pipeline failure are discussed in Section 4.4 (Physical Oceanography)
and Section 4.5 (Marine Water Quality).

If a high pressure natural gas deposit is encountered during drilling, a blowout could occur, resulting in
releases of oil and gas to the marine environment. Environmental impacts related to blowouts are
discussed in Section 4.5 (Marine Water Quality).

Due to the stringent design criteria, and the relatively unlikely event of a major natural disaster during the
life of the project, potential environmental impacts from the proposed project related to geological
hazards are considered minor.

4.2.4 Impacts of Alternatives

Alternative 2 (Offshore Pipeline to Kustatan). Potential impacts associated with construction activities
would be comparable to the proposed project, with the exception that the underwater pipeline would be
3.3 miles, rather than 1.8 miles. Thus, a larger area of the seafloor would be disturbed during pipe lay
barge operations. Pipe trenching activities would result in similar impacts as for the proposed alternative.
Construction impacts associated with Alternative 2 are expected to be short-term and minor. The
potential for pipeline damage and subsequent releases of crude oil to the marine environment are greater
for Alternative 2 than for the proposed project. Side scan sonar surveys of the pipeline routing for
Alternative 2 discovered the presence of a significant boulder bed (NCG 2001) that would significantly
impact placement of the pipeline along this route. In addition, the underwater pipeline for this alternative
is 80 percent longer than the proposed project. Gravel requirements for Alternative 2 (offshore pipeline
to Kustatan) will be less than 29,000 cubic yards to construct the proposed production facility pad. This
is comparable to and somewhat less than the gravel requirements for the proposed project, and therefore
impacts are believed to be minor.

Alternative 3 (Offshore Pipeline to Trading Bay). Potential impacts associated with construction
activities would be comparable to the proposed project, with the exception that the underwater pipeline
would be 10.5 miles, rather than 1.8 miles. Thus, a larger area of the seafloor would be disturbed during
pipe lay barge operations. Pipe trenching activities would result in similar impacts as for the proposed
alternative. Impacts associated with Alternative 3 are expected to be short-term and minor. The potential
for pipeline damage and subsequent releases of crude oil to the marine environment are greater for
Alternative 3 than for the proposed project. The 10.5 mile pipeline is significantly longer than for the
proposed project; no surveys have been performed along this route and therefore the risks are unknown.
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Alternative 3 (offshore pipeline to Trading Bay) would involve minimal gravel requirements and would
result in negligible impacts.

Alternative 4 (No Action). No seafloor would be disturbed or turbidity generated under this alternative.
No pipelines would be constructed under this alternative; therefore there is no potential for pipeline
damage. Alternative 4 (the no action alternative) would have no associated impacts.

Potential environmental impacts related to geological hazards are similar for Alternatives 2 and 3, and are
believed to be negligible to minor. Alternative 4 (no action) would result in no environmental impacts
due to geological events.

4.2.5 Cumulative Impacts

Because impacts to soil and sediment would occur on a very localized level (e.g., in the immediate project
vicinity), the contribution of the proposed project to cumulative impacts on soil/sediment is negligible. In
the event of a major geologic event (e.g., earthquake, volcanic eruption), potential releases from the
proposed project could contribute to overall environmental impacts in the Cook Inlet region. However,
given that there are currently 15 other offshore oil and gas production platforms and supporting
operations (including 500 miles of underwater pipeline) in the upper Cook Inlet, the proposed project
(one platform, 7 additional miles of pipeline) would not add significantly to the potential cumulative
effects from a major geologic event.

4.2.6 Mitigation Measures

The following mitigation measures will minimize the potential for environmental impacts related to
geology and soils:

e Preplacement side-scan sonar and shallow sub-bottom geophysical surveys to avoid boulder or
rocky areas to the extent possible.

e Shallow borings to determine whether the intertidal segment can be placed by boring (preferred)
rather than by trenching.

e Use of current industry standards for pipelines/utilities in locations such as Cook Inlet.
e Burial of the pipeline in the intertidal and shallow subtidal areas.

e Use of periodic side scan sonar surveys (at least every 2 years) to inspect the integrity of the
pipelines and conduct remedial actions (typically sandbagging) if potential problems (i.e.,
excessive spans or impingement on boulders) are observed.

e Use of standard erosion control measures for access roads.
4.3 METEOROLOGY AND AIR QUALITY
4.3.1 Meteorological Impacts

Potential environmental impacts related to meteorological conditions are associated with severe weather
events. Potential impacts during construction include weather delays during pipelaying operations
(onshore construction operations are relatively insensitive to weather conditions). This could require
suspension of portions or all of the activities until the weather conditions improve.
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Severe winds or extreme low temperatures could result in damage to the Osprey Platform, potentially
resulting in a release of oil or other materials to marine surface water. The platform was designed to
withstand winds of 80 mph (Table 2-1); wind speeds of this magnitude have a return frequency of about
100 years, as estimated for the Anchorage International Airport. Similarly, the platform is designed for a
minimum ambient air temperature of —20°F; the January mean minimum temperature at Kustatan (1999 to
2000) was 11.1°F. Therefore it is unlikely that severe winds or low temperatures would damage the
Osprey Platform under any of the alternatives considered in this EA.

4.3.2 Impacts on Air Quality
Impacts on air quality could occur during construction, normal operations, and under accident conditions.

4.3.2.1 Impacts During Construction

Increased air emissions are expected during construction/installation of onshore and offshore project
components. For the proposed project (Alternative 1), emissions will include air pollutants from fossil-
fueled vehicles (increased truck traffic, operation of heavy equipment necessary for pipelaying operations,
and offshore support vessels) and particulate matter (PM) from disturbance of the earth (grading, dozing,
etc.). These emissions will be short-term (less than two months for onshore operations and less than five
months for offshore operations) and minor.

4.3.2.2 Impacts During Normal Operations

For the purposes of this analysis, the following criteria have been established to assess the possible
magnitude of impacts:

e Negligible: less than 100 tpy of emissions of any regulated pollutant
e  Minor: 100 to less than 250 tpy of emissions of any regulated pollutant

e Moderate: 250 tpy or more emissions of any regulated pollutant and no adverse decrease in
visibility at Tuxedni Wilderness Area

e Major: 250 tpy or more emissions of any regulated pollutant and an adverse decrease in visibility
at Tuxedni Wilderness Area

The break between minor and moderate is generally taken as the applicability threshold for a PSD permit
(250 tpy of any regulated pollutant). Although the PSD permits carry the designation of a “major” source
per EPA and ADEC air quality regulations, this assessment is made on the basis of possible impacts.

Air quality impacts from the proposed project would be due to pollutants, primarily NO, and CO, emitted
during the combustion of fossil fuel to support drilling and production operations at the Osprey Platform
and the Kustatan Production Facility. Emissions sources would include generators and boilers, for
example. The proposed facilities are still being designed; however preliminary emission estimates have
been prepared for the proposed project (HCG 2001a, b) and are presented in Table 4-4.

Based upon information provided in the Air Quality Construction Permit applications for the Osprey
Platform and the Kustatan Production Facility (HCG 2001a, b), the Alaska State Implementation Plan
(SIP)-approved PSD regulations, and EPA’s PSD guidance documents, the Osprey Platform and Kustatan
Production Facility are considered a single “facility” under the Alaska SIP-approved PSD regulations.
Further clarification of this issue is provided in Appendix G.
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Because the two sources are considered one facility under the PSD regulations, their combined emissions
were compared to the PSD applicability threshold of 250 tpy. As shown in Table 4-4, the potential
emissions of all criteria pollutants resulting from the combined activities of the onshore and offshore
sources operating as defined in the proposed project are predicted to be below the 250 tpy PSD
applicability threshold.

Forest Oil is proceeding with monitoring and evaluations assuming that ADEC construction air permits
will be required but that a PSD permit will not be required.

Dispersion modeling in support of the ADEC construction air permit applications has been conducted.
Based on a review of the dispersion modeling assumptions and results, ADEC has determined that Forest
Oil has adequately demonstrated compliance with the NO, and CO National Ambient Air Quality
Standards (NAAQS) (Appendix G).

Based on the above criteria and discussions, normal operating conditions for the proposed project are
predicted to pose a minor impact on air quality.

4.3.2.3 Accidents

Potential impacts to air quality associated with accidents could result from an upset such as an explosion
or large release of crude oil, which subsequently caught on fire. Such an event would be rare, however,

and the probability of its occurrence is difficult to calculate. The air quality impacts from such an event

would be short-term and temporary.

4.3.2.4 Impacts of Alternatives

Alternative 2 (Offshore Pipeline to Kustatan). Emissions resulting from construction under Alternative
2 are predicted to be roughly the same as those from the proposed project. The onshore pipeline would be
much shorter (i.e., less than 1,000 feet), which would result in lower PM emissions than those expected
under the proposed project. Emissions during normal operations for Alternative 2 would be the same as
for the proposed project, as the same equipment would be operated both at the Osprey Platform and the
Kustatan Production Facility under both scenarios. Under Alternative 2, potential emissions of all criteria
pollutants are predicted to be below the 250 tpy PSD applicability threshold for the combined activities of
the onshore and offshore facilities operating as defined in this alternative. Alternative 2 is predicted to
pose a minor impact on air quality.

Alternative 3 (Offshore Pipeline to Trading Bay). Emissions from Alternative 3 would be lower since
there would be no construction of an offshore production facility. Emissions during normal operations
would be the same or slightly lower than from the proposed project and Alternative 2. The majority of
predicted air pollutant emissions are the result of producing the necessary power to pump and treat the
crude oil, and are directly proportional to the throughput of crude to be handled and distance to be
pumped. Ancillary sources at the onshore facility, such as for lighting, fire pumps, and comfort HVAC,
are minor sources in comparison. Since the amount of crude to be handled remains the same under
Alternative 3, it is reasonable to predict that the Trading Bay Production Facility would need to increase
consumption of fossil fuels to handle the crude from the Osprey platform, and air pollutant emissions
would be similar or less than those predicted for the proposed project (NCG 2001). Under Alternative 3,
only the platform emissions would be considered in determining PSD applicability, and emissions of all
regulated air pollutants fall below the established thresholds. Alternative 3 is predicted to pose a minor
impact on air quality from the Osprey Platform, and a minor impact on air quality at Trading Bay.
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Alternative 4 (No Action). No construction or normal operations would take place, and therefore no air
emissions would occur. This alternative would have no impacts on air quality.

4.3.2.5 Cumulative Impacts

The total emissions from the platform/onshore production facility represent a relatively small percentage
of the total emissions for the general region (less than 2 percent of the total emissions within a 55
kilometer radius of the platform during the exploration phase; Hoefler 1999). Since ambient levels of
regulated air pollutants in the project vicinity are well below the applicable NAAQS, the proposed project
is not expected to contribute significantly to cumulative air quality impacts.

4.3.2.6 Mitigation Measures

Appropriate mitigation measures include:

e Development of an air monitoring program.

e Use of best available technology to minimize emissions from the platform and the onshore
production facility.

4.4 PHYSICAL OCEANOGRAPHY

Potential environmental impacts associated with physical oceanography include: increased turbidity
during pipeline placement; and pipeline damage related to currents, waves, and ice. Sections 4.4.1
through 4.4.3 describe potential impacts associated with the proposed project; potential impacts of
Alternatives 2, 3, and 4 are described in Section 4.4.4. Cumulative impacts and applicable mitigation
measures are identified in Sections 4.4.5 and 4.4.6, respectively.

4.4.1 Impacts During Construction

Potential construction impacts related to physical oceanography include increased turbidity during
pipeline placement. Strong currents in the vicinity of the platform will result in rapid dispersion of
suspended sediments, however. Increased turbidity as a result of construction operations is discussed
further in Section 4.5 (Marine Water Quality).

High winds, waves, ice presence, and possibly fog could delay construction operations and result in
increased environmental disturbance. Construction activities will be conducted during the summer and
fall when weather conditions are likely to be good and ice is not present in the upper inlet. Associated
impacts on the marine environment due to project construction are expected to be short-term and minor.

4.4.2 Impacts During Normal Operations

No potential environmental impacts related to physical oceanography during normal operations have been
identified. Potential pipeline damage due to current effects is discussed in the following section.

4.4.3 Accidents

Environmental impacts related to physical oceanography are associated primarily with the potential for
pipeline damage and subsequent releases of crude oil and gas.

4-13
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Oil and gas pipelines have been operating in upper Cook Inlet, both north and south of the proposed
pipeline route, since the mid-1960s to early 1970s (Belmar 1993). A total of about 525 miles of pipeline
were placed in about 270 miles of pipeline corridor mostly between 1965 and 1974 (one line was laid in
1986). Pipeline diameters range between 4 and 10 inches. Problems with these pipelines have primarily
been associated with suspension of pipelines that lie in sand and gravel wave areas, and impingement of
boulders on pipelines. The potential for damage from vessels dragging anchors across pipelines also
exists.

Based on preliminary information, the proposed underwater pipeline may cross sand and gravel waves;
however, the waves are likely to be of relatively low amplitude due to the water depths and proximity to
shore. Based on experience with other pipelines in the area, there is a general concern when long sections
of pipeline (typically 50 feet or more) become suspended between the sand and gravel waves (NCG
2001). The specific concern is that currents will tend to induce vibrations in the lines that could lead to
fatigue failure in the line. From 1965 to 1983, there have been 15 reported pipeline failures in Cook Inlet.
Two of these failures were associated with failure of the marine riser at the platform, and the others were
associated with failures due to pipeline suspensions. One other failure occurred in 1987 in the Granite
Point area, and was a result of abrasion from a suspended portion of the pipeline resting on a rock
outcrop. Pipeline suspensions in existing routes are determined through side scan sonar surveys
conducted every 1 to 2 years. Remediation efforts typically used to correct the problem include
placement of sandbags in the more prominent sections of suspension (using diver support).

The periodic surveys also occasionally detect large boulders or debris resting on or next to a pipeline. As
indicated above, at least one pipeline failure occurred as a result of pipeline abrasion occurring in
conjunction with a suspension. In these cases, sandbags would also be used to stabilize the object and
pipeline.

An occasional problem that can occur is the dragging of anchors across pipelines. Of particular concern
are larger vessels (tankers, cargo ships, etc.) that travel through the area. Under normal circumstances,
there would not be any reason for the larger vessels to drag their anchors in the area; pipeline corridors
are marked on nautical charts for the area. Smaller vessels have been known to occasionally drag anchors
across lines, but these seem to have little effect on the lines (NCG 2001).

Although ice forces on pipelines are normally less than those imposed by conditions as discussed above,
ice is normally a consideration for pipelines in Cook Inlet. The primary concern would be abrasion or
damage to coatings the pipeline may have to minimize corrosion. As a general practice, pipelines have
been buried in the intertidal and shallow subtidal areas to prevent impingement of ice on the pipeline.

With proper design and maintenance, pipelines for the proposed project can be operated in Cook Inlet
with minor impacts. The proposed pipeline routing avoids boulders and other features that could result in
pipeline suspensions. Mitigation measures to minimize the potential for pipeline damage will be
employed as described in Section 4.4.6. If a pipeline rupture did occur, up to 1,633 barrels (70,000
gallons) of crude oil could be released to the marine environment (NCG 2001). Environmental impacts
related to pipeline rupture accidents are discussed in more detail in Section 4.5, Marine Water Quality.

4.4.4 Impacts of Alternatives
Alternative 2 (Offshore Pipeline to Kustatan). Potential impacts associated with construction activities
would be comparable to the proposed project, with the exception that the underwater pipeline would be

3.3 miles, rather than 1.8 miles. Thus, a larger area of the seafloor would be disturbed (and increased
turbidity generated) during pipeline placement operations. Construction impacts associated with

4-14



Environmental Assessment January 15, 2002
Redoubt Shoal Unit Development Project

Alternative 2 are expected to be short-term and minor. The potential for pipeline damage and subsequent
releases of crude oil to the marine environment are greater for Alternative 2 than for the proposed project.
Side scan sonar surveys of the pipeline routing for Alternative 2 discovered the presence of a large
boulder bed (NCG 2001) that would significantly impact placement of the pipeline along this route and
increase the risks of pipeline damage. In addition, the underwater pipeline for this alternative is 80
percent longer than the proposed project.

Alternative 3 (Offshore Pipeline to Trading Bay). Potential impacts associated with construction
activities would be comparable to the proposed project, with the exception that the underwater pipeline
would be 10.5 miles, rather than 1.8 miles. Thus, a larger area of the seafloor would be disturbed during
pipeline placement. The potential for pipeline damage and subsequent releases of crude oil to the marine
environment are greater for Alternative 3 than for the proposed project. The 10.5 mile pipeline is
significantly longer than for the proposed project; no surveys have been performed along this route and
therefore the risks are unknown.

Alternative 4 (No Action). No seafloor would be disturbed or turbidity generated under this alternative.
No pipelines would be constructed under this alternative; therefore there is no potential for pipeline
damage.

4.4.5 Cumulative Impacts

Pipeline spills and leaks from the proposed project could contribute to cumulative impacts on the marine
environment in central Cook Inlet. If a major pipeline rupture occurred, a maximum of 1,633 barrels of
crude oil would be released. The probability of such a rupture is very low (see Section 4.1.4). Smaller
leaks and spills are more likely but would not contribute significantly to cumulative impacts on the
marine environment in the general vicinity of the project or in Cook Inlet.

4.4.6 Mitigation Measures

The following mitigation measures will be employed by Forest Oil to minimize the potential for pipeline
damage (NCG 2001):

e Preplacement side-scan sonar and shallow sub-bottom geophysical surveys to avoid boulder or
rocky areas to the extent possible.

e Shallow borings to determine whether the intertidal segment can be placed by boring (preferred)
rather than by trenching.

e Use of current industry standards for pipelines/utilities in locations such as Cook Inlet.
e Burial of the pipeline in the intertidal and shallow subtidal areas.

e Use of periodic side scan sonar surveys (every 2 years) to inspect the integrity of the pipeline and
conduct remedial actions (typically sandbagging) if potential problems (i.e., excessive spans or
impingement on boulders) are observed.

4.5 MARINE WATER QUALITY

Impacts on marine water quality can occur as a result of sediment disturbance during construction
activities, discharges from the Osprey Platform during normal operations, and from releases during
accident conditions (e.g., oil spills). Sections 4.5.1 through 4.5.3 describe potential impacts associated
with the proposed project; potential impacts of Alternatives 2, 3, and 4 are described in Section 4.5.4.
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Cumulative impacts and applicable mitigation measures are identified in Sections 4.5.5 and 4.5.6,
respectively.

4.5.1 Impacts During Construction

Nearshore and offshore pipeline placement will cause disturbance of sediment and a resultant increase in
turbidity. In particular, trenching through the intertidal/shallow subtidal area will result in increased
suspended sediment concentrations. The magnitude of possible suspended sediment concentrations
resulting from the nearshore pipeline trenching was estimated by assuming the following general
conditions during the operation:

e the trench is constructed from a 150-foot barge using either a backhoe or clamshell with a
production rate of approximately 10 cubic yards per minute;

e the water depth is 5 feet; and

e scabed materials contain 5 percent fines by volume that could be suspended during the plow
operations (most materials are expected to be sand, gravel and cobble-sized materials).

Investigations by Dames & Moore (1978) and NORTEC (1981) suggest that in a situation such as this,
the physical presence of a construction barge and operating equipment is sufficient to result in the
formation of a turbulent wake downcurrent of the plow, and that suspended sediments can be estimated
using principles of wake theory. In addition, concentrations would be reduced by downcurrent
deposition, but have been ignored in this application in order to produce conservative estimates of
impacts.

Calculations made by Forest Oil (NCG 2001) indicate that while the trench is being constructed, it will
remove seafloor sediments at a rate of about 4.5 ft*/sec (10 yd*/min). Assuming 5 percent fines
(suspendable materials) and assuming that all fines will become suspended, sediment discharge rates will
be on the order of 0.23 ft*/sec.

The dimensions of the turbulent wake are expected to remain constant at all current speeds (NORTEC
1981) and would have a general cone-like appearance that increases in height at an angle of about 10 to
15 degrees. Actual concentrations within the wake will be dependent on the actual ambient current
speeds. Table 4-5 summarizes predicted downcurrent suspended sediment concentrations under a general
range of currents anticipated in the general construction area.

As indicated in Table 4-5, increased suspended sediment concentrations at a downcurrent distance of
1,000 feet will be less than 50 mg/L at 1-knot currents (and less at higher currents). These effects are
short-term and are anticipated to occur only during actual construction activities.

As inferred from the results of studies by Lees et al. (1999), sediments along all proposed pipeline routes
are expected to be free of man-made contaminants, including hydrocarbons from petrogenic sources. As
such, possible adverse effects from turbidity plumes would be associated only with physical effects from
increased turbidity. Given the naturally high ambient turbidity, impacts of the proposed project are
expected to be short-term and minor.

Placement of the underwater portion of the pipeline using either the pipe pulling or lay barge methods

will result in increased turbidity near the seafloor due to dragging of cables, pipelines, and anchor
placement. Associated impacts are expected to be short-term (up to one week) and minor.
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Additional impacts on marine water quality during construction could occur as a result of minor oil spills.
Minor spills (typically 50 barrels or less) could occur from barges and support vessels used during
platform and pipeline construction/placement. Impacts on water quality related to oil spills are discussed
in Section 4.5.3.

4.5.2 Impacts During Normal Operations

Discharges from the proposed project will include deck drainage, sanitary wastes, domestic wastes, boiler
blowdown, fire control system test water, non-contact cooling water, and excess cement slurry. These
waste streams are described in Section 2.2.1.8. Wastes will be discharged from the Osprey Platform in
accordance with an NPDES permit for which an application has been submitted to EPA (Appendix A).
Waste stream volumes and characteristics are presented in Table 4-6.

4.5.2.1 Sanitary Waste Discharges

One potential impact of the sanitary waste discharge is the possible reduction in ambient dissolved
oxygen concentrations in the receiving waters when sanitary waste is discharged (Tetra Tech 1994). The
dissolved oxygen standard for aquatic life is usually 6 mg/L (Jones and Stokes 1989), while the ambient
dissolved oxygen in the receiving waters of Cook Inlet is assumed to be higher than 8 mg/L (EPA 1984).
In an analysis of a worst case scenario, EPA (1984) concluded that the discharge of treated sewage
effluent during offshore exploratory drilling should not significantly impact aquatic life when ambient
dissolved oxygen concentrations are at least 1 mg/L above the dissolved oxygen standard for aquatic life
of 6 mg/L. Because the sanitation device is an aerated system capable of providing a minimum of 2,100
cubic feet of air per pound of BOD, dissolved oxygen in the effluent is anticipated to meet this
requirement when the system is properly operated in accordance with the operating manual (UIG 1998).

The effluent is anticipated to contain average concentrations of total suspended solids (TSS) of less than
50 mg/L (Amundsen 2000b). This concentration is less than the daily maximum concentrations permitted
for sanitary discharges from the oil and gas production platforms in Cook Inlet that operate under the
NPDES General Permit (EPA 1999). Operated properly, TSS of the Osprey Platform sanitary discharge
will be less than the ambient TSS in Cook Inlet of 100 mg/L (Brandsma 1999).

The wastewater will be chlorinated to remove fecal coliform (FC) bacteria. Effluent from the clarifier
will flow through a chlorinator and into a 65-gallon chlorine detention tank where chlorine will dissipate
for 30 minutes to an hour. Operated in accordance with the operating manual, the chlorine will reduce the
fecal coliform bacteria to levels at or below the Alaska Water Quality Standard of 14 FC/100 ml.

The NPDES General Permit for Oil and Gas Production Platforms in Cook Inlet (EPA 1999) requires a
total residual chlorine concentration of at least 1 mg/L to ensure proper disinfection of the sanitary waste
without causing harm to the aquatic life. In the case of the Osprey Platform sanitary waste, it appears that
sodium sulfite will be used to dechlorinate the effluent in-line immediately prior to discharge (UIG 1998).
The sodium sulfite reacts with free and residual chlorine instantaneously, consuming a small amount of
alkalinity (1.38 mg of CaCO,/ml chlorine consumed) (UIG 1998). The concentration of total residual
chlorine in the final effluent is anticipated to be less than or equal to 2 ug/L (Amundsen 2000b). Thus the
water quality standards for residual chlorine will be met at the end-of-pipe, causing no direct or indirect
impacts on aquatic life.

In addition to meeting water quality standards or anticipated NPDES effluent limits, the sanitary
wastewater from the Osprey Platform will be discharged to a section of Cook Inlet which has been
demonstrated to be a non-depositional, high-energy environment characterized by a cobble and sand
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bottom. Fast tidal currents and tremendous mixing produce rapid dispersion of the minimal
concentrations of soluble and particulate pollutants. Brandsma (1999) determined that the high
suspended solids discharge of drilling muds would be reduced more than two orders of magnitude within
100 meters under the least turbulent conditions, and three orders of magnitude under more turbulent
conditions. It is expected that pollutants in the sanitary waste will be dissipated to undetectable
concentrations within a few feet of the discharge.

4.5.2.2 Other Waste Streams

Oil is the primary pollutant found in deck drainage, with concentrations estimated at 24 to 450 mg/L
(EPA 1996). Other potential contaminants include detergents and spilled drilling fluids. Contaminated
deck drainage will be treated through an oil-water separator prior to discharge and will be required to
meet state water quality standards. Therefore, no adverse impacts on water quality are anticipated to
result from discharge of deck drainage.

Domestic waste, which may contain kitchen solids and trace amounts of detergents, cleansers, and oil and
gas, does not represent a significant discharge flow. Potential effects of domestic waste discharges are
difficult to determine given the absence of analytical data, but are expected to be minimal.

Non-contact cooling water is not significantly different in composition than ambient seawater, except for
an elevated temperature (estimated at 62° to 84°F; EPA 1996). Forest Oil’s permit application indicates
that non-contact cooling water will be discharged at an average temperature of less than 60°F, with a
maximum daily value of 70°F, and therefore no environmental impacts are anticipated.

Boiler blowdown and fire control system test water are intermittent discharges that will be treated through
an oil-water separator to remove oil and grease. No adverse impacts on water quality are anticipated due
to these discharges.

Excess cement slurry represents another intermittent discharge. This waste stream may contain up to
200,000 mg/L of total suspended solids (daily maximum). The pH may be as high as 12, with
temperatures up to 80°F and oil and grease up to 50 ppm (Amundsen 2000a). Although the exact
composition of the cement is not documented, given the small waste volume and intermittent nature of the
discharge, it is not expected to represent a significant pollution source and is not likely to result in adverse
impacts.

Based on the above discussions, impacts on water quality of discharges from the proposed project during
normal operations are considered to be negligible to minor. Potential impacts on marine biota and
threatened and endangered species are discussed in Section 4.7 and 4.8, respectively.

4.5.3 Accidents

The largest potential environmental consequences resulting from an accident are associated with oil spills.
Potential sources, volumes, and likelihood of oil spills are described in Section 4.1.4. Offshore oil spills
could range in size from a small pipeline or diesel fuel spill, to 50,000 barrels or more from a well
blowout (NCG 2001). Based on industry averages, spills of greater than 50 barrels are not expected to
occur during the life of the proposed project. An average of approximately 12 smaller spills (i.e., less
than 50 barrels) would be anticipated to occur (assuming a total production of 50 million barrels and a 30-
year project life).
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Oil spilled on the water would be subject to both weathering and advection. The spill would spread
horizontally in an elongated pattern oriented in the direction of wind and currents and non-uniformly into
thin sheens (0.5 to 10 um) and thick patches (0.1 to 10 mm) (MMS 1996b). In cooler waters such as
Cook Inlet, oil spills spread less and remain thicker than in temperate waters due to differences in oil
viscosity. The presence of broken ice would also tend to retard spreading.

Evaporation results in the preferential loss of lighter, more volatile hydrocarbons, increasing their density
and viscosity. Evaporation of volatile components can account for 30 to 50 percent of crude oil spill loss,
with approximately 25 percent occurring in the first 24 hours (MMS 1996b). The initial evaporation rate
increases with increasing winds, temperatures, and sea conditions. Evaporative processes occur on spills
even in ice-covered waters, although at a slower rate. Diesel fuel evaporates more slowly than crude oil,
with approximately 10 to 15 percent evaporating within 40 hours (at 23°C). However, a larger percentage
overall of diesel fuel will eventually evaporate (MMS 1996b).

Dispersion results in the loss of soluble, low-molecular-weight (LMW) aromatics such as benzene,
toluene, and xylenes. The LMW aromatics, which are acutely toxic, rapidly dissolve into the water
column; however, dissolution is very slow compared to evaporation and most volatiles usually evaporate
rather than dissolve. Dissolved hydrocarbon concentrations beneath an oil spill therefore tend to remain
less than 1 part per million (MMS 1996b).

Emulsification results from incorporating water droplets in the oil phase and generally is referred to as
mousse. Mousse formation is promoted by water turbulence such as induced by wave action. Mousse
formation increases the viscosity, specific gravity, spreading characteristics, and slows the subsequent
weathering process (MMS 1996b).

Oil spills are additionally affected by the presence of high suspended sediment concentrations such as
occur in the upper inlet. It is believed that oil adheres to sediment particles, thereby increasing its density
and eventually sinking. In a number of spills in the upper inlet, surface slicks have not been observed
after several days.

In addition to the changes in physical characteristics as outlined above, offshore spills from the proposed
operation can be rapidly transported by winds and currents. Strong tidal currents alone can transport oil
20 to 25 miles in a single tidal excursion. According to modeling performed by Forest Oil (NCG 2001),
after one day, a platform spill could be located anywhere between the North Forelands to the north and
the southern tip of Kalgin Island to the south. After 3 days, the spill could be located nearly anywhere
within Cook Inlet. At the end of 15 days, most remaining oil would be on the beach with some possibly
remaining in tidal rips in the lower inlet. Areas most heavily impacted from a major platform spill would
be the west side of the inlet between Harriet Point at the south end of Redoubt Bay (including Kalgin
Island) northward to the vicinity of the North Forelands. On the east side, most likely impacted areas
would be from the East Foreland southward to the general Ninilchik area.

As discussed in Section 4.1.4, industry data indicate that there is some potential for oil spills associated
with the proposed project. If a major oil spill were to occur, potential environmental impacts could be
significant. However, the probability that a major spill will occur is low and impacts on water quality
would be short-term (e.g., less than 3 years). In addition, mitigation measures described in Section 4.5.6
would help reduce the potential impacts on water quality. Smaller spills, which are more likely to occur
during the life of the project, could result in minor to moderate impacts on water quality. Specific
impacts from oil spills are further discussed for individual impact areas in the remainder of Section 4.0.
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4.5.4 Impacts of Alternatives

Alternative 2 (Offshore Pipeline to Kustatan). Impacts due to construction and normal operations would
be similar to the proposed project, since discharges from the Osprey Platform are the same in both cases.
This alternative would have a slightly higher probability of an oil spill due to an underwater pipeline
rupture/leak, because of the increased length of the pipeline. Based on extrapolations performed by
Forest Oil (NCG 2001), under this alternative, the probability of a major pipeline rupture would be about
twice that of the proposed project.

Overall, impacts from Alternative 2 are expected to be minor to moderate for construction and normal
operations. If a major oil spill were to occur, potential environmental impacts could be significant.
However, the probability that a major spill will occur is low and impacts on water quality would be short-
term. In addition, mitigation measures described in Section 4.5.6 would help reduce the potential impacts
on water quality. Smaller spills, which are more likely to occur during the life of the project, could result
in minor to moderate impacts on water quality.

Alternative 3 (Offshore Pipeline to Trading Bay). Impacts due to construction and normal operations
would be similar to the proposed project, since discharges from the Osprey Platform are the same in both
cases. This alternative would have a slightly higher probability of an oil spill due to an underwater
pipeline rupture/leak, because of the increased length of the pipeline. Based on extrapolations performed
by Forest Oil (NCG 2001), under this alternative, the probability of a pipeline rupture would be about six
times greater than for the proposed project. Overall, impacts from Alternative 3 are expected to be minor
to moderate for construction and normal operations. If a major oil spill were to occur, potential
environmental impacts could be significant. However, the probability that a major spill will occur is low
and impacts on water quality would be short-term. In addition, mitigation measures described in Section
4.5.6 would help reduce the potential impacts on water quality. Smaller spills, which are more likely to
occur during the life of the project, could result in minor to moderate impacts on water quality

Alternative 4 (No Action). No impacts on water quality would be anticipated under the no action
alternative.

4.5.5 Cumulative Impacts

Other discharges of similar quality in Cook Inlet include: sanitary, domestic, deck drainage, and other
waste discharges from oil and gas platforms in Cook Inlet; and municipal waste streams from Anchorage,
Homer, Kenai, and other smaller cities. Given the minimal nature of the discharges from the Osprey
Platform, its contributions to the cumulative loading in Cook Inlet are anticipated to be negligible. The
volume and concentration of pollutants in the discharges from the Osprey Platform are expected to be
minimal. All contaminants of concern will be discharged at concentrations that meet water quality criteria
and the requirements of the General Permit (EPA 1999). In addition, the strong tidal fluxes associated
with Cook Inlet and the West Foreland area will disperse discharges very rapidly (Haley et al. 2000).
Thus, there would be no cumulative impacts on water quality from the discharges associated the Osprey
Platform.

The discharges will meet human health water quality criteria at the end-of-pipe. These criteria are
designed to protect humans from accumulation of harmful contaminant concentrations based on
consumption of fish and shellfish. The discharges will also meet the water quality criteria at the end-of-
pipe for protection of aquatic life. Monitoring is anticipated to be required by the NPDES permit that will
be issued for the Osprey Platform to ensure compliance with the water quality standards. No water
quality-based limits are needed to provide protection to aquatic life.
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Wastewater from the Osprey Platform will be discharged to a section of Cook Inlet which has been
demonstrated to be a non-depositional, high-energy environment characterized by a cobble and sand
bottom. Fast tidal currents and tremendous mixing produce rapid dispersion of the minimal
concentrations of soluble and particulate pollutants. Brandsma (1999) determined that the high
suspended solids discharge of drilling muds would be reduced more than two orders of magnitude within
100 meters under the least turbulent conditions and three orders of magnitude under more turbulent
conditions. Therefore, the minimal concentrations of TSS and BOD that will be discharged from the
sanitary wastewater stream at the Osprey Platform are anticipated to be rapidly dissipated and have no
potential cumulative impacts on water quality.

Cumulative impacts on water quality related to oil spills are believed to be minor. The proposed project
would include operation of one additional offshore production platform and placement of about 7
additional miles of pipeline (3 pipelines) offshore. Currently there are 15 platforms and over 500 miles of
offshore pipelines in operation in the upper Cook Inlet. Recent investigations on effects of Cook Inlet oil
and gas operations indicate only a few (and extremely local) cumulative impacts on sediment and water
quality from industry operations in the inlet (see also Section 4.1.4). Within the context of existing
regional conditions, these would be neither unusual nor add significantly to potential cumulative effects
from oil and gas operations in Cook Inlet.

4.5.6 Mitigation Measures

The following actions have been identified to minimize the potential for an oil spill and to mitigate
potential impacts on water quality if a spill were to occur (NCG 2001):

e  Monitoring to ensure compliance with water quality standards.

e Installation of overfill protection and secondary containment to mitigate potential diesel tank
ruptures.

e Use of blowout preventers and monitoring of drilling mud weight to minimize the potential for a
well blowout.

e Installation of a SCADA monitoring and control system.
e Internal and external monitoring of pipelines.

e Preparation and adherence to an ADEC-approved Oil Discharge Prevention and Contingency
Plan (C-Plan). This plan will be formatted in accordance with ADEC regulations (18 AAC 75)
and describes specific methods to prevent, detect, and respond to spills in the event they occur.
The C-Plan will be prepared and approved prior to initiation of production operations.

e Preparation and adherence to Facility Response Plans (FRPs) for the Minerals Management
Service (per 30 CFR 250 and 254), the Research and Special Programs Administration (per 49
CFR 194), and the U.S. Coast Guard (per 33 CFR 154) as required by the Oil Pollution Act of
1990. The FRPs will be incorporated into the ADEC C-Plan with appropriate cross-references.

e Preparation of a Spill Prevention Control and Countermeasure (SPCC) Plan as required by EPA
(per 40 CFR 112) for both the Osprey Platform and the Kustatan Production Facility. The SPCC
will also be incorporated into the ADEC C-Plan.

e Maintain membership in the Cook Inlet Spill Prevention and Response, Inc. (CISPRI), a
federally-approved Oil Spill Removal Organization (OSRO). CISPRI currently maintains a
response capability to handle in excess of a 50,000-barrel spill in Cook Inlet waters.
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4.6 FRESHWATER RESOURCES

Potential environmental impacts on freshwater resources include erosion and sedimentation during
construction, water supply requirements during production operations, and effects of oil spills on
freshwater resources. Sections 4.6.1 through 4.6.3 describe potential impacts associated with the
proposed project; potential impacts of Alternatives 2, 3, and 4 are described in Section 4.6.4. Cumulative
impacts and applicable mitigation measures are identified in Sections 4.6.5 and 4.6.6, respectively.

4.6.1 Impacts During Construction

Impacts on freshwater resources could occur during construction of the onshore production facility and
the onshore pipelines/access road. Erosion and increased sedimentation may result from the use of large
earth-moving equipment such as backhoes and bulldozers along the 1.8-mile corridor between the tip of
the West Foreland and the Kustatan Production Facility and during the construction of the production
facility itself. The facility is subject to the conditions of the NPDES General Permit for Storm Water
Discharges from Construction Activities (63 FR 7858), and therefore Forest Oil must prepare a Storm
Water Pollution Prevention Plan (SWPPP) to address potential construction impacts. Mitigation
measures are discussed in Section 4.6.6.

The proposed onshore pipeline and access road will not cross any streams, but will pass through 772
lineal feet of wetlands. Use of sediment barriers in the vicinity of wetlands and other construction best
practices (such as limited disturbance of the surficial organic soils and avoiding steep cuts) should be
used to minimize erosion and sedimentation. Impacts on wetlands are discussed further in Section 4.9.

Construction impacts are anticipated to be short-term and minor.
4.6.2 Impacts During Normal Operations

The proposed Kustatan Production Facility will initially require up to 19,000 bbl of water per day to
support water injection operations. The proposed source of water will be deep groundwater sources (from
depths of about 12,000 feet) from the unsuccessful Tomcat Exploration Well. This well is located at the
currently proposed location for the onshore production facility (e.g. the former Tomcat Exploration Well
Site). This proposed water source is not considered to be potable water (due to high chloride
concentrations) and is not hydrologically connected to the shallow potable water sources used for water
supplies in the area (NCG 2001).

The closest known water well is located at the West McArthur River Unit (operated by Forest Oil), which
is approximately 4.5 miles north of the proposed onshore production facility. There are no other known
groundwater users within 5 miles of the proposed Kustatan site and no conflicts for water use are
anticipated. Appropriate water rights and approvals must be obtained from the ADNR and the AOGCC
for the water use.

Storm water runoff from the facility may result in the transport of pollutants to surface water. Potential
mitigation measures are discussed in Section 4.6.6.

Overall, potential impacts on fresh water resources due to normal operations are expected to be minor for
the proposed project.
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4.6.3 Accidents

Spills from the onshore production facility (oil, produced water, or diesel fuel) or onshore pipelines could
potentially impact surface water and ultimately shallow groundwater sources that may be used by the few
local residents in the area. Private users in the immediate area may use water resources but they do not
have water rights from the Alaska Department of Natural Resources (with the exception of Forest Oil)
and as such little is known of specific sources and quantities used. It is expected that any water use is
seasonal in nature. Potential impacts on shallow groundwater resources from a spill are expected to be
minor.

Oil spills could also impact wetlands and the plants and animals that utilize wetland habitat. These
impacts are discussed in Section 4.9.

4.6.4 Impacts of Alternatives

Alternative 2 (Offshore Pipeline to Kustatan). Potential impacts on freshwater resources would be
comparable and slightly lower than for the proposed project. A much shorter onshore pipeline (i.e., less
than 1,000 feet) would be constructed, and therefore erosion and sedimentation would occur primarily
during construction of the Kustatan Production Facility. Water supply requirements would be the same as
for the proposed project. Spills are less likely to occur under Alternative 2 because the 1.8-mile pipeline
from the tip of the West Foreland would not be constructed; therefore, only spills from the onshore
production facility and the short onshore pipeline could occur.

Alternative 3 (Offshore Pipeline to Trading Bay). Under this alternative, the Kustatan Production
Facility and pipelines/access road would not be constructed. Water resources would be required from the
vicinity of the Trading Bay Production Facility, and potential use conflicts could occur at this location
(NCG 2001). Potential oil spill impacts would occur in the vicinity of Trading Bay, rather than the West
Foreland area. Information on potential oil spill impacts on freshwater resources near Trading Bay was
not available.

Alternative 4 (No Action). No construction or production operations would be conducted under
Alternative 4, and therefore no impacts on freshwater resources would occur.

4.6.5 Cumulative Impacts

No cumulative impacts on freshwater resources are anticipated to occur due to the proposed project.
Construction impacts would be localized and short-term. Although large quantities of groundwater will
be required during production operations, no resource conflicts are known. Cumulative oil spill impacts
are discussed in Section 4.9.

4.6.6 Mitigation Measures
Applicable mitigation measures include the following:

e Preparation and adherence to a Storm Water Pollution Prevention Plan (SWPPP) to mitigate
impacts of erosion, sedimentation, and storm water runoff on freshwater resources.

e Use of best management practices (BMPs) to retain sediment on site to the extent practicable,
including, as appropriate: (1) stabilization practices (e.g., establishment of temporary vegetation,
establishment of permanent vegetation, mulching, geotextiles, sod stabilization, vegetative buffer
strips, protection of mature vegetation) and (2) structural practices (e.g., silt fences, earth dikes,
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drainage swales, sediment traps, check dams, subsurface drains, pipe slope drains, level
spreaders, reinforced soil retaining systems, temporary or permanent sediment basins).

e Use of BMPs to control pollutants in storm water discharges that will occur after construction
operations have been completed, including, as appropriate: storm water detention structures, flow
attenuation by use of open vegetated swales and natural depressions, and infiltration of runoff
onsite.

e Use of sediment barriers and other construction techniques (e.g., limited disturbance of surficial
organic soils and avoidance of steep cuts) in the vicinity of wetlands to minimize erosion and
sedimentation.

4.7 MARINE BIOLOGICAL RESOURCES

Potential environmental impacts on marine resources are reviewed in this EA primarily at the population
level, although impacts to individuals are also considered. Management is generally conducted at the
population level, and although individuals may be affected by project activities, population-level effects
should guide evaluation processes. Scientists typically study individual behavior, physiology, and health
and extrapolate those findings to the population level to evaluate impact. The findings and their
interpretation by resource managers are the key to appropriate evaluation of the impacts of any project. It
is important to remember that population level effects are likely not as obvious as those observed in
individuals, and there may be a time lag in a population’s response to human activities. In addition,
population responses may be masked due to natural variability in measurements and cumulative effects of
actions over space and time.

Potential impacts on marine biological resources from the proposed project may occur as a result of
construction activities (e.g., habitat disturbance and alteration, noise), normal operations (e.g., discharges
from the Osprey Platform), and accidents (e.g., oil spills). Sections 4.7.1 through 4.7.3 describe the
potential impacts associated with the proposed project; potential impacts of Alternatives 2, 3, and 4 are
described in Section 4.7.4. Cumulative impacts and applicable mitigation measures are identified in
Sections 4.7.5 and 4.7.6, respectively.

4.7.1 Impacts During Construction

Environmental impacts on marine biological resources during construction may occur as a result of
benthic habitat disturbance and noise impacts of construction activities.

4.7.1.1 Lower Trophic Level Organisms

Potential construction impacts are associated with the seafloor disturbance and increased turbidity from
pipe laying operations for the underwater pipeline. Because of the highly energetic nature of the seafloor
sediments, impacts are likely to be short-term in nature. Benthic communities in the upper inlet are
generally sparse and naturally subjected to continual seabed movements. Assuming a disturbed seafloor
area approximately 50 feet wide, a total of 11 acres of seafloor could be disturbed by the proposed project
(a 1.8 mile long pipeline/utility corridor). Associated impacts are expected to be minor and short-term.

4.7.1.2 Fish
Because of naturally high suspended sediment concentrations and general lack of year-round food sources

(Tarbox 1999; NCG 2001), the upper inlet has a relatively limited resident fish population. The Kustatan
River and many of the other anadromous fish-bearing streams in upper Cook Inlet have significant
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numbers of outmigrating salmon smolts and returning adult salmon nearshore. Eulachon also return to
spawn in some of the rivers. Consequently, construction activities during this period could pose a
significant threat to seasonal fish concentrations. If construction activities are timed to avoid impacts to
migating fish, relatively low resident fish populations and the short-term nature of construction make
significant impacts on fish unlikely.

4.7.1.3 Marine Birds

Human activities associated with construction of the Osprey Platform and Kustatan Production Facility,
particularly air traffic near nesting waterfowl and seabirds, could reduce the productivity of local bird
populations and may cause temporary abandonment of important nesting, feeding, and staging areas
(MMS 1995). The responses of birds to human disturbance are highly variable. These responses depend
on the species; the physiological or reproductive state of the birds; distance from the disturbance; type,
intensity, and duration of the disturbance; and many other factors. The movement and noise of low-flying
aircraft passing near seabird colonies often frightens most or all adult birds off their nests, leaving the
eggs and young vulnerable to exposure, predation, and accidental displacement from the nest. Aircraft
disturbance of waterfowl has been shown to cause lower nesting success of Pacific brant and common
eider. Repeated air traffic disturbance of concentrations of feeding and molting waterfowl and shorebirds
on coastal lagoons and other wetlands may reduce the ability of migratory birds to acquire the energy
necessary for successful migration. Major known concentrations of marine birds are located at the
Redoubt Bay Critical Habitat Area and the Trading Bay State Game Refuge. If construction activities are
conducted during nesting periods, impacts on marine birds could be minor to moderate.

4.7.1.4 Marine Mammals

Baleen Whales. Construction activities during the summer months could result in increased aircraft and
vessel traffic in Cook Inlet when a small number of cetaceans may be present in the inlet. Impacts will
most likely result from noise produced by vessel and aircraft traffic and construction activities, and it is
likely that activities will affect all of these species similarly. The levels, frequencies, and types of noise
that will elicit a response vary between and within species, individuals, locations, and seasons.
Behavioral changes may be subtle alterations in surface-respiration-dive cycles, more conspicuous
responses such as changes in activity or aerial displays, movement away from the sound source, or
complete avoidance of the area (Richardson et al. 1995). Due to low density and wide distribution of
these species, construction is expected to have negligible to minor impacts on these whale populations.

Harbor Porpoise and Dall’s Porpoise. Activities related to construction could potentially affect harbor
and Dall’s porpoises in Cook Inlet. Dall’s porpoises dove, moved erratically, or rolled to look upward at
an overflying Bell 205 helicopter at 215 to 365 m altitude (Withrow et al. 1985). Noise from construction
activities is expected to cause only temporary, localized behavioral reactions to porpoises in Cook Inlet.

Killer Whale. There are no systematic studies examining the effects of noise on killer whales. However,
there have been reports of short-term behavioral reactions to aircraft in toothed whales, such as turning
away, abruptly diving, and looking towards the aircraft (Malme et al. 1989). Increased vessel traffic
associated with construction should not cause any long-term impact on killer whales. Potential behavioral
responses could include altering swimming speed and moving away from the noise source. Although
construction and vessel activity may temporarily disturb killer whales, impacts are expected to be short-
term and negligible.

Harbor Seal. Johnson et al. (1989) reported that harbor seals respond to human disturbance and noise in
a variety of ways. At times, this species cannot be made to disperse from an occupied area even when
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severe forms of disturbance are employed, while at other times human disturbance has caused entire haul-
outs to be abandoned, causing pups to be separated from their mothers. Low-flying aircraft has been
responsible for mass stampedes exiting haul-outs and pupping beaches (Johnson 1977; Pitcher and
Calkins 1979). Johnson (1977) estimated that low-flying aircraft may have been responsible for more
than 10 percent mortality of the 2,000 pups born on Tugidak Island, Alaska in 1976. Once separated, a
pup is likely to die if not reunited with its mother. Pup survival may be reduced if the pup is relocated.
Because construction activities are short-term and localized, and since no harbor seal haulout areas have
been identified in the immediate project vicinity, construction impacts on harbor seals are expected to be
short-term and minor.

Sea Otter. Noise and disturbance from construction activities and increased vessel and aircraft traffic
associated with construction activities could cause sea otters to abandon or avoid otherwise suitable
habitat (USFWS 1993). However, Riedman (1983) subjected sea otters in California to simulated
industrial noises associated with oil and gas exploration and development and found no movements of
otters out of the vicinity of the sound projection, indicating no habitat abandonment. One group of otters
displayed slightly alarmed behavior at the close approach of a seismic air gun vessel and the loud airborne
sounds generated. Mating activities and mother-pup interactions were considered unaffected during all
phases of the air gun experiments. Riedman (1983) concluded that the behavior, density, and distribution
of sea otters in the study area was not affected by the playback of industrial noises and the sounds
generated by the air guns. Sea otters appear to habituate to regular human activity, as they may be
commonly viewed swimming leisurely about the docks of Valdez or from fast-moving commercial
glacier/wildlife viewing boats in Prince William Sound and the Gulf of Alaska. Noise associated with
construction will most likely have negligible impacts on the Cook Inlet sea otter population.

4.7.2 Impacts During Normal Operations

Potential impacts on marine biological resources during normal operations result primarily from Osprey
Platform discharges, including sanitary waste, deck drainage, domestic waste, non-contact cooling water,
excess cement slurry, fire control system test water, and boiler blowdown. The discharges are described

in Section 2.2.1; impacts on water quality are discussed in Section 4.5.

4.7.2.1 Lower Trophic Level Organisms

Low concentrations of BOD and nutrients in the sanitary waste discharge could stimulate primary
productivity and enhance zooplankton production. This effect is anticipated to be negligible.

4.7.2.2 Fish

No adverse impacts on fish are expected due to the waste stream discharges from the Osprey Platform.
Total residual chlorine (the only toxic contaminant of concern) will be discharged at concentrations that
meet water quality criteria designed to protect both human health and aquatic life. Discharges will be
diluted by the strong tidal flux of Cook Inlet. All of the wastewater discharges will comply with water
quality standards for the state of Alaska (18 AAC.70). Therefore, impacts on fish from normal operations
are not expected to occur. Potential impacts on fish and essential fish habitat are discussed in more detail
in the Essential Fish Habitat Assessment prepared for the Osprey Platform (Appendix C).
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4.7.2.3 Marine Birds

No adverse impacts on marine birds are expected due to the waste stream discharges from the Osprey
Platform. Minor noise impacts generated during production operations could result in negligible to minor
impacts on nesting birds in the Redoubt Bay Critical Habitat Area.

4.7.2.4 Marine Mammals

Discharges will be diluted by the strong tidal flux of Cook Inlet. Low concentrations of nutrients in the
sanitary waste discharge may stimulate primary productivity and enhance zooplankton production, but
these effects will probably be negligible. Total residual chlorine (the only toxic contaminant of concern)
will be discharged at concentrations that meet water quality criteria designed to protect both human health
and aquatic life. All of the wastewater discharges will comply with water quality standards for the state
of Alaska (18 AAC.70). Therefore, impacts on marine mammals from wastewater discharges are not
expected to occur.

4.7.3 Accidents

The following sections consider the impacts to marine species of a major oil spill from either a well
blowout at the Osprey Platform or an underwater pipeline rupture. A well blowout could release 5,500
barrels per day of crude oil; a pipeline rupture could release 1,633 barrels of crude oil. A spill of this
magnitude could potentially occur but is not likely to occur during the life of the project (see Section
4.1.4).

4.7.3.1 Lower Trophic-Level Organisms

An oil spill associated with the proposed project could affect plankton and benthic communities. The
effects of hydrocarbons on phytoplankton and zooplankton depend on the concentration and type of
contaminant, and vary widely (NRC 1985). Studies have shown hydrocarbons to inhibit phytoplankton
growth or cause mortality at higher concentrations (1 to 10 ppm), yet enhance growth at concentrations
<0.1ppm (NRC 1985). Hydrocarbon concentrations of approximately 0.05 to 10 ppm are lethal to
zooplankton (NRC 1985). Sublethal effects on zooplankton include reduced feeding and reproductive
activity, and altered metabolic rates. Exposure time, toxicity, species, and life stage are all factors that
influence the severity of impacts (MMS 1996a). Plankton communities exposed to oil spills and
chronically polluted waters experienced short-lived effects in the field (MMS 1996a).

The effect of oil spills on benthic organisms depends on the type and amount of oil which they are
exposed to (MMS 1996a). In most instances, oil spills float and most oil does not sink to the bottom.
Therefore, it is unlikely that benthic communities would be heavily oiled from a blowout. Sublethal
impacts associated with low concentrations of oil in the water column would be expected in the
immediate vicinity of a spill. Sublethal effects to plants include reduced growth and decreased
photosynthesis and reproductive activity; sublethal effects to marine invertebrates include injuries to
physiological, reproductive, and growth processes (MMS 1996a). The greatest impact would be to
immobile benthic organisms.

A spill that spreads to coastal areas by wind and current action could become concentrated in estuarine
and coastal habitats and contaminate them. Contamination of these benthic habitats would result in the
loss of biological productivity and diversity of oil-sensitive invertebrate communities. The effects could
be long term in areas where oil is retained in sediments and persist for years. Thomas (1976) found that
bivalve community numbers continued to decline for six years after initial oil exposure. Community
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recovery could take up to seven years (MMS 1996a). The negative impacts of oil contamination on
benthic invertebrates may indirectly impact higher trophic-level species such as fishes and birds,
especially shorebirds that feed on benthic invertebrates.

Depending on the size and location of the oil spill, negative impacts to lower trophic-level organisms
could be negligible to moderate, with potential long-term impacts.

4.7.3.2 Fish

Fish mortality associated with the proposed project could be a direct consequence of exposure to a
concentrated oil spill. Oil spills can have lethal effects on fishes (Howarth 1991), depending on spill size,
oil type, season, weather conditions, and species contacting oil (Rice et al. 1984; MMS 1996a).

Location and timing of an oil spill would determine any adverse effect to Pacific salmon in Cook Inlet.
Because of the limited area affected by even large oil spills relative to the pelagic distribution and highly
mobile migratory patterns of salmonids, most impacts would be limited to a small fraction of the
populations. The weathering and dispersal of the spilled oil would limit the length of time that the area
would be affected. Pacific salmon are also able to detect and avoid oil spills in marine waters (Weber
1981; Dames and Moore 1990), which would reduce contact. Salmon aggregates in marine waters consist
of mixed stocks, so even in the unlikely event of contact with an oil spill, a small fraction of any unique
spawning population would be adversely affected.

Petroleum hydrocarbons can have numerous sublethal effects on fishes, and are known to alter behavior
(e.g., feeding, predator avoidance), physiology (e.g., respiration, growth), physical development,
pathogen resistance, and organ structure (Rice et al. 1984; Howarth 1991; MMS 1996b). Fish can incur
sublethal effects well below the acute lethal dosages (Moles et al. 1981; Urho 1990). Oil exposure is
known to slow growth of demersal fishes (flounder; Howarth 1991) and pelagic fishes (salmon fry and
alevins; Moles et al. 1981; Wertheimer and Celewycz 1996; Willette 1996). Oil exposure reduces growth
when fish shunt energy from growth to hydrocarbon metabolism and excretion (Rice et al. 1984; Willette
1996). Reduced growth can impair fish feeding rate, predator avoidance, and migration to suitable habitat
and can therefore make survival in natural environments unlikely (Rice et al. 1984; Howarth 1991).

Additional sublethal effects of oil spills have been documented for salmon. Petroleum hydrocarbons may
reduce the homing ability of salmon by damaging olfactory tissues (Babcock 1985 ). Oil exposure is
known to slow growth of salmon fry and alevins (Moles et al. 1981; Wertheimer and Celewycz 1996;
Willette 1996). Sublethal consequences to anadromous fish populations from an oil spill associated with
the proposed project are moderate and long-term.

Fish that inhabit surface waters are more susceptible to oil exposure (MMS 1996a), but intertidal species
can be trapped by oil driven ashore (Rice et al. 1984).

The effects of oil exposure to fish ranges from negligible to high, depending on the size, location, and
timing of a spill. Mortalities and sublethal effects to fish populations could directly cause moderate, long-
term consequences.

4.7.3.3 Marine Birds

Oil spills present the greatest potential threat to negatively impact marine bird species in Cook Inlet. A

large oil spill in an area of high bird concentrations could affect thousands of birds, causing high
mortality. Spill effects on marine birds have been well documented (MMS 1996b; Wells et al. 1995). Oil
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that contacts feathers directly can cause birds to die from hypothermia or drowning; oil ingested by
preening birds may be toxic. Oil may also contaminate waterfowl and shorebird food sources such as
benthic invertebrates and plant materials. For nesting birds, eggs may become contaminated from oiled
feathers of incubating adults and produce toxic effects on chick embryos. Impacts on bird populations
would be moderate to major depending on the timing, location of the oil spill, and number of birds that
contact oil.

In addition, oil from a spill may be transported by wind and currents and could affect birds in other areas,
either directly impacting them or contaminating food sources over a large area. Shallow nearshore
benthic habitats used by diving ducks for feeding could be negatively impacted, as could intertidal
feeding habitats used by shorebirds. Large areas of open water used by surface feeding species could also
be contaminated. Currents in the lower Cook Inlet could move an oil spill into the Shelikof Strait, which
is a high use area for marine birds and waterfowl (Forsell and Gould